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COAL-MINE EXPLOSIONS AND COAL- AND METAL-MINE 
FIRES IN THE UNITED STATES DURING THE 
FISCAL YEAR ENDED JUNE 30, 19434 


By D. Harrington2/ and W. J. Fene3/ 
INTRODUCTION 
Insofar as prevention of mine explosions is concerned, it is appa- 


: ne coal-mining industry has profited but little from experiences 
“08 the past 15 years. The fact that explosions can be prevented if 


"<..-kown preventive measures are adopted and conscientiously carried 


—— 


~ Flerent to the hazards that may result in explosions. Although the 


oe uitable precautions, is assessable directly against management, 
c. trker also has a very definite responsibility, and numerous explo- 


= ee resulted because of his failure to carry out his part in 
— “ved Drinciples of safety. 


= __ ihe record of fatalities from mine explosions during the past 5 
— vars has been anything but encouraging or about which coal- 
— +“ ople can take pride; more men were killed by explosions (673) 
_—~ te killed from the same cause during the preceding eight years 
_—,“"4 (577), During each of the fiscal years 1942 and 1943, 152 

— **8 Tesulted from explosions, cornpared to 163 during the fiscal 
— "#41, 206 in 1940, and only 16 in 1939. 


= ™ Eureau of Mines will welcome reprinting of this paper, provided 
a following footnote acknowledgment is made: ‘‘Reprinted from 
pf ~ .eau of Mines Information Circular 7274.” 


a wel, Health and Safety Service, Bureau of Mines, Washington, D. C. 

= fae Section, Mineral Production Security Division, Bureau 
“ines, Washington, D. C. 
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DUMMARY OF Mini EXPLOSIONS bY STATES AND CAUSES 


Table 1 summarizes essentiai data on 32 explosions Known to have 
occurred in 13 States and to have resuited in 142 deaths during the fisca. 
year ended June 30, 1948. It contains infcrmation on all coal-mine exf!s- 
Sions in the United States during the fiscal year that were brouszht to the 
attention of the Pureau of Mines and is believed to cover every explosion 
in which life was lost or considerable darnage was caused. The 32 exp.o- 
sions occurring during the past fiscal year were 10 more than the numre 
known to have occurred during the previous year; the number of deaths 
(152) was the same as during the previous year. 


The greatest number cf deaths from explosions in any State durin¢ 
the past fiscal year occurred in Montana (74); West Virginia had 22 deat: 
Alabama, 12; Kentucky and Tennessee, 10 each; Ohio and Oklahoma, ? 
each; Arkansas, 5; Colorado, 3; and Dlinois and Fennsylvania, 1 each. 
An explosion occurring in Indiana and one in Virginia did not result in 
death. 


The five major expiosions during the fiseal year resulted in 1zz 
deaths; during 1942 there were 7 major exnvlosions with resultant 1do 
deaths; and during 1941 there were 8 major explosions with 144 deatas. 
(A major explosion is one in which five or more fatalities occur.) Sige 
of the thirty-two explosions known to have occurred during the past yea" 
did not result in fatalities, The anthracite mines of Fennsylvania (mary 
of which are extremely gassy), employing approximately 100,000 men a: 
eee an average of 50 miliion tons of coal per year, have had a very 

good record of operating more than 5 years without a major explosion & 
to the end of the fiscal year ended June 30, 1943. Also, Pennsylvania's 
bituminous mines had only one fatality from exvlosions during the past 
fiscal year, giving the State of Pennsylvania, with over 200,000 coal- 
raining ernployees, an admirable record as to explosious. 
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Table 2 summarizes the causes of explosions that oecurred during 
the fiscal years 1829 to 19438, as determined from records of the Bureau 
of liines. It is shown that 6€ persons were killed during the past fiscal 
year in explosions initiated by electricity, compared with 138 in the pre- 
vious year and an averaze of 68.8 per year for the preceding 14 years. 
Deaths from explosions due to electricity decreased about 50 percent 
compared with the previous year, and were about 4 percent less than tre 
average for the previous 14 years. There were 19 explosions of electrics: 
origin during the fiscal year 1948, compared with 14 during the previous 
fiscal year and an averace of 10.9 during the previous 14 fiscal years. 
During the rast year Kentucky had 4 explosions caused by electricity 
with 10 deatas; West Virginia had 4, with 22 deaths; Tennessee 1, with 
10 deaths; Colorado 1, with 3 deaths; Iilincis 1, with 1 death; 
Fennsylvania 1, witn 1 death; and Virginia 1, witn no deaths. 

During the fiscal year 1943, 9 mine exniosions were caused by onen 
lights or smoking: compered with 2 during the previous year and an aver- 
are of &.7 during the previous 14 Coane. Eighty - six deaths resulted from 
explosions caused by open lights and smoking during 19438, compared with 
3 deaths from this cause in 1942 and an average 21.9 during the previous 
14 years. Alabama, Illinois, and Fennsylveania had 1 explosion each, with 
no deaths, caused by open lights or smoking; Arkansas had 2, with 2 death 
Montana had 1 explosion, with 74 deaths; Onio 1, with 3 deaths; and Ckia- 
homa 2, with 7 deaths. In 6 of these explosions, gas was ignited by car- 
bide lamps, and in one instance fas was ignited by a flame safety lamp 
heid in front of a compressed-air noazle. One explosion in Montana caus 
by ignition of explosive gas by a carbide lamp resulted in the death of 7+ 
men. 


Three explosions, resulting in no deaths, were caused by explosive 
during the past fiscal year, compared with 2 €xplosions with 2 deaths 
during the previous fiscal year and an average of 3.7 explosions and 22.¢ 
deaths nee the previous 14 years. The fact that no explosions causing 
fatalities are known to have been initiated by explosives during a full 
fiscal year is remarkable, inasmuch as coal-mine disasters were 
initiated largely by explosives fcr many years. 


One explosion was reported during the year in wnich the cause 
was listed as unknown. 
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RECORD OF EXP LOsIONs;.6 YY SLATES 


Table 8 shows the eran of explesions, by States, for the past 1d 
fiscal years. During this 15- Ri reriod, 887 explicsions caused 1,é02 
deaths, an average of 2b. "8 explosions and 120.63 deaths per year, also 
an average of 4.56 fatalities per exniosion. The number of explosions 
(52) occurring during ike past fiscal year and the resulting number of 
deaths (152) were considerably hicher than the average for the precedinz 
14 years. For the 15-year period, Fenns7;ivania had the ee total 
number of explosions, 102, witn 802 deaths. West Virginia had 68 expic- 
sions with 353 deaths; Chico, with onivy 16 explosions, had 209 deaths. 
Montana exrerienced ve fet recorded coal-mine exriosion with reeult- 
ant 74 deaths. It is encouraging to note that during the 15-year period, 
Kansas and Maryland are reported to have had only one explosion each, 
2 fatalities occurring in Kansas and 1 in Maryiand. New mexico has nv 
had a reported expiosion during the past 10 years, Utah in 13 years, am 
Wyoming has had only @ known exriosions with a total of & deaths durins 
the 15-year period. 


The average number of deaths rer explosion during the past 15 ye 
has been 4.66, with a ranze for the States cf 1.00 in Maryland to 74.00 in 
Montana. States with the hignest averages are Montana, 74.00; henge 
14.00 (1 explosion each); Ohio, 12.06; Virginia, 6.07; and Cklahoma, 7.1: 
Tne following coal-producing States are not listed in table 8, as cea ace 
not known to have had an explosion arta the past 15 yonrs: Iowa, 
Michigan, Missouri, North Dakota, and Texas. 


CAUSES OF EXPLOSIVES 


Table 4 gives data on causes of explosicns in the United States du: 
the past 15 years as reported to the Bureau of Mines. In ah, 367 explo- 
sions were studied during the 15-yvar pericd, an nue saa of 25.6 exple- 
sions per year. There were 32 explosions during the past fiscal year, ( 
10 more than during the previous year and about 7 more than the averai 
of the preceding 14 years. 


Table 4 shows that electricity was responsible for 172 (44.4 pere 
and open lights or smoking for 181 (8&.) percent) of the explosions lists 
during the 15 years; hence, 78.8 percent of all known explosions during 
this 15-year period were startec by ignitions due to electricity, open 
lights, and smoking; this indicates the importance of taking far greater 
precautions against these hazards than have yet been taken. 
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mber cf explosions of electrical origin during the past year 
2./ percent more than the averaze for the preceding 14 
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= 


ear aat y 
“s (11); the fact that for the past fiscal year electrical iznitions in- 
sci 72.7 percent over the average of the previous 14 years (and the 
rocnaze for the previous 14 years was far too great) indicates that the 
2. mines of the United States have an increasingly serious problem in 
r3to safeguard their employees against the hazards of electrical ig- 
(2) 


oS. he number of explosions caused by onen lights or smoking 
a.7h equais the average (8.7) from these causes for the preceding 14 

is indicates that notwithstanding the expenditure of much effort 
prevention of this type of hazard, essentially no progress has 
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Tatie 4 shows that 3 ex; Biosions were caused by explosives during 


far, compared with 2 in the previous year and an sings - el 


“E Tast y 
“Hep receding 14 years; here, again, relatively little progr: 
ntne past 15 years, though there is much ierovement OVE 


i 
$ of co Or more years ago. 

Cre explosion is listed under unknown or miscellaneous causes. 
EXPLOSION FATALITIES, BY CAUSES 


pares explosion fatalities by causes and shows that 


tatle 5 com 
ai tts Past 10 years, 1,605 fatalities resulted from explosions in the 
wes eLeS, an average of 121 a year. The record of expiosion fatalities 


ae fiscal year 1943 was the same as for 1942 (152) and is well 
ae © 60.4 Lercant) the average for the preceding 14-year period (181). 
“= = cr explosions during the year resulted in 122 deaths, and 27 minor 
Sin 30 deaths, compared with the record for the fiscal-year 1942 
“aor ex:losions and 135 deaths, and 15 rminor explosion with 17 
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oe sie ae In the fiscal year 1939 there were no mejor explesion 
ad but 18 fatalities from minor explosions. 
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“xplosions of electrical origin were responsible for 66 (48.4 per- 
-rt) deatns during the past fiscal year. This represents a marked de- 
crease over the 133 deaths from this cause during the previous year and 
- eet tess than the average of 69 deaths for the preceding 14 years. 
‘raver, itis significant that all of the major (5) and 14 of the minor ex- 
:7situs were caused by electricity. The experience of 1943 bears out 
3 statement made before in these circuiars, that ““explosions of electri- 
. origin will continue to occur if haphazard methods in the use of elec- 
102 equipment are continued.’* The shortage of trained personnel and 
pe! experienced in obtaining necessary equipment and replacement 
arts added to the greatly increased demand for coal with rapid expan- 
sn of mechanized mining during the past year may have been major 
: sities factors resulting in the increased number of explosions of 
-ecirical origin. These conditions necessitate that extra precautions be 
=e on the part of supervisory officials to see that electrical equipment 
‘S;roperiy operated and otherwise safeguarded. One of the main factors 
~ the increase of expiosions of electrical origin is that the demand for 
“creased croduction of coal has brought about a rapid adoption of two or 
“ree snift ope rations, one of the results being that electrically operated 
“achinery musst be kept in practically continuous operation with little 
ho opporturLity for the making of repairs unless the equipment actually 
creaas down acd even then the renair work is hurried. In many instances 
“tmissible electrical equipment is allowed to become unsafe because a 
“tor gasket has not been replaced after the machine has been repaired 


Open lights resulted in 86 deaths, or 56.58 percent of the fatalities 
- to explosions during the past fiscal year, compared with 3 deaths 
taper for the previous year and to an average of 22 deaths from 
WIS Cause during the preceding 14 years, modern operating conditions in 
ol raining make it imperative that no smoking or open lights be allowed. 
"< explosion, with no deaths, resulted when a miner attempted to clear 
ietane safety lamp in the presence of gas by placing it near a jet of 
~mpressed air. The hazards of smoking, open lights, and careless use 
‘dame safety lamps are now so obvious that it is difficult to understand 
BC] any conscientious, well-informed coal-mine operators and employees 
“aunue to use or misuse such equipment and DEacucce: | 


During the past 15 years, 317 deaths (17.57 ooncent of all deaths 
“2 to explosions) resulted from explosions caused by explosives. During 
~< Past fiscal year, 3 explosions and no deaths resulted from this cause, 


“pared with 2 deaths during the previous year and an average of 22.6 
iY rth vreceding 14 years. 
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CAUSES OF EXPLOSIONS STARTED EY = LECTRICITY 


Table 6 gives data avaiiable to the Bureau of Mines on causes cf 
explosions of electrical origin in the United States for the past 15 years. 
During this period there are known to have been at least 172 explosions 
of electrical oricin, of which 19, with 6€ deaths, occurred during the past 
fiscal year. 


Trolley or cable-reel locomotives and nonpermissible mining ma- 
chines jointly were responsib!e for 43 rercent of the exrlosions of eiec- 
trical origin during the 15- ee period and for 21 percent occurring durn: 
the past year. 


During the past year electric arcs from various sources other tha: 
those specifically classified were responsibie for 7 explosions, nonvper- 
missible electric drills for 5 expiosions, nonpermissidle mining machine 
for 4 explosions, nonpermissible electric motors for 2 explosions, and 4 
bdlown-out cable was resronsibie for 1. 


Most coal-min2 explosions of electrical origin during the vast le 
years have shown evidence of carelessness of various kinds, including 2 
flagrant disregard of safe ventilation practices, such as leaving doors 
open (generally iatched oren) on main or important haulage entries; not 
using line brattices where they certainly should be used, or permitting 
line brattices to be in poor condition or not extended close enough to tne 
face; inadequate ventilation by blower-fan methods (this being manifest-: 
in numerous different ways); coursing of air through or past partly cave’ 
more or less inaccessible, and hence poorly ventilated workings; or oth: 
manifestations of néglect to contro! the air currents through and past 
mine workings and especially working faces. Cther factors in these eic 
trical ignitions of gas and dust were (1) failure to test for gas before £0! 
into working places with electrical equipment, such as mining machines, 
electric locomotives, loadinz machines, or electric Grills, or failure to 
test from time to time while using this equipment; (2) use of electrical 
equipment too soon after the mine fan has been started after a shut-dow: 
(3) failure to examine a mine properly on idle days when only a skeleton 
crew is in the minc; (4) use of haulareways as return airways, a practic 
that is always hazardous in the extreme, whether in gassy or nongassy 
mines; (5) failure to install and utilize permissible electrical equipment 
or to maintain permissitie electrical equipment in a safe or permissibi. 
condition; (6) hachazard methods of makin, cable splices and in attachin 
cable nips to power wires; and other heediess and careless practices ir: 
connection with coal-mine procedures directly or indirectly involvinz 
ventilation. 
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Table 7 indicates the method of lich ae in rcines where exovlosior 
occurred during the vast 15 years. Of the 087 exrtlaosions that occurrs¢: 
during this period, 132 (24.1 percent) were in oren-light mines, 232 (52 
percent) were in Sine 2d-licht mines, and 23 (8.0 rercent) were in mincs 
in Which the lightims practice is unknewn. During the past fiscal year l! 
6 4A vercent) of the exnlosions occurred in open-lignt mines, compared 
wit an average of 6.6 explosions per year in open-light mines during us 
preceding 14 years. | 


A 
wa 
one 
eeu 


The fact that durins the past fiscal year 63.1 percent of the eee 
occurred in clesed-light mines and that di uring tne past 15 years 59.9 per- 
cent of all explosions occurred in mines using closed lights may be irtcr- 
preted in several in suveral ways. lDrooably the most nearly correct 2- 
planation is that in many States the most gassy, hence the most dangere.: 
mines now us2 cluscd lizhts. No explosion is known ever to have been 
caused by an electric c Cop lambs this: indicates: thet almost unquestiona07 
there nas been cacales ues in other explosion-prevention practices, ot 
wise more tnan half of the coal-mine explosions in recent years would 1 
have occurred in cioscd-light mines. In many mines in which closed 
lichts have been adopted, undue devendence is piaced on the lamps, wit 
the result that ventilation and other precautionary measures are neplecte 
Among the bad practices followed in mines or parts of mines known to 
give off explosive gas and piaced on a closed-light basis is the use of or 
tyres of electrical equirment (cumrs, drills, cutting machines, .loadinc 
machines, conveyor motors, etc.), a flagrant viclation of sane mining 
practice that is absolutely unnecessary and inexcusable. Moreover, 
smoking is practiced in many closed-iight mines, sometimes with the 
consent of the management but more frequently throuch violation of com- 
vany rules or State laws or regulations. Use of the up-to-date permissi- 
ble electric cap lamp is unquestionably one of the most effective means 
now known of promoting safety in mining (coal or metal), and any indivi- 
dual or agency that fails to use or tries to prevent the use of electric c2; 
lamps in mines is woefully ignorant of mine safety requirements or is 
deliberately callous to the operation of mines on anything approaching 2! 
efficient or a humanitarian basis. On the other hand, any neglect of otlic 
essential safety procedures throu xh placing undue reliance on electric 

cap lamps is bound to cause disaster sooner or later. 
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Table & gives the explosion-fatality rate per million tons of ccal 
produced, by States, from 1929 to 1942, inclusive; this tabulation is by 
calendar (not fiscal) years. During this 14-year period, Fennsylvania 
produced 2,265,515,745 tons of coal with an explosion-fatality rate of 
0.149; West Virginia produced 1,597,981,2281 tons of coal with a rate of 
0.198; Tlinois produced 678,603,021 tons with a rate of 0.116; and Kentuc: 
produced 340,052,873 tons with a rate of 0.195, all being below the Nation: 
rate of 0.825. It is significant to note that the rate for the larger coal- 
producing States is much lower than that for the smeller producing statss 
Alaska has the highest rate listed; however, only one exrlosion occurres, 
causing 14 fatalities, the total tonnage being iow. In the United dtates, 
Oklahoma has the highest rate, 5.932, or about 18 times the rate of the 
United States as a whole (0.825). Other States with high rates beinz 
Arkansas (2.781), New Mexico (1.059), Washington (0.832), Virginia (0.f0" 

Ohio: (0.561 ),-end Colorado: (0.543): 


Tennessee has the lowest fataiity rate of the States listed in the 
tabulation. Maryiand and Kansas, having had only one explosion each 
during this period, have the next lowest rate, except Montana, which haa 
no loss of life through explosions in the 14 years 1929-42, inclusive, 
though an explosion occurred in Montana eariy in 19438, causing 74 
fatalities. 
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Average yearly fatalities 
over five-year periods 
1906 - 1910... . 438 
1911 -1915....323 
1916 -1920....176 
1921 - 1925.... 296 
1926 - 1930... . 262 
E93) = 29S0 40:46 
1936- 1940.... 


1918 1922 


*- Fatalities from gas and coal-dust explosions in bituminous-coal 
mines. 


Digitized by Coc gle THE OH ee on VERSITY 


1942 


| EXPLOSIONS IN BITUMINOUS-COAL MINES 


Fisure 1 shows the trend of fatalities resuiting from gas and dust 
ecissions In bituminous-coai mines of the United States during the 
g@2zuar years 1905 to 1942, inclusive. The trend of explosion fatalities 
wc cenward from 1907 to 1921, with a marked rise from 1922 to 1924 
aie deiinite, relatively steady decline from 1924 to 1985; however, the 
tri has been upward during the past 6 years, esvecially in 1937, 1938, 
lv. 1941, and 1942. It is significant that in every alternate year from 
i410 1926 the number of deaths has increased over that of the preceding 
ran, atrouzh the general trend has been downward. A piausible explana- 
14S trata year with a relatively low explosion-fatality record causes 
"uation in efforts tc prevent accidents (or at least in prevention of ex- 
. sons) during the following year; conversely, a year with a high explo- 
“+léiality record causes additional precautionary measures to be 
+l The tabulation on the graph of average annual fatalities from 
~-".n0US-COal-mine explosions for f-year periods from 1906-10 
~ .-40 is liluminating, as it shows a larger and fairly steady decrease 
: “ual fatalities from 438 for the 5-year period 1906-1910 to 65 for the 
oe: period 1931-35, a drop of 85.5 vercent; however, it is also shown 
~~ «ang the most recent 5-year period, 1936-40, there has been an 
eee of more than 78 percent in explosion fatalities, as compared with 
~RVious D-year period, 1931-35. The record for 1931-35 bolstered 
a ae disastrous mine explosicns in the United States were a thing 
sede: the record of the past 3 years has shattered then. The 
a nae for the past 3 years should cause the coal-mining indus- 
cy, in. Several factors contribute to this bad record, such 
ee a tavid increase in use of electrical equipment at face regions, 
eee: ‘1S most likely to be found; (2) the increased demand for coal 
a ssi Industries > (3) desir of mining: machine manufacturers 
cen ee ofS to obtain maxinium tonnage per machine at minimum 
: sg ited in neglect O1 rudimentar; precautionary eee ; 
“23a of a operation, which does not aliow time for adequate main- 
“eg: (5 haa: proper rock dusting, and testing for gas by fire- 
oom Ohnios = ee Supervision owing to demands on supervisors for 
2235 (7) neta ‘i (6) lack ot effective supervision owing to numerous 
2.3; (2) ens ta obtain adequate equipment repair and replacement 
he pene. CBE Of Skilled labor; and (9) failure of beth miners and 


ee 


enrty Mtlej 
oy tials to show regard for safety in changing from hand-loading 


oe c 


LAN ad methods, 


— Invie 
Ta . V by 1 1 
3 Of the past year’s exyerience, and considering the fact that 


oo 
on 
- 


_ mand ida) ae 
ye Y coal probably wiil increase greatly during the coming year, 


ar 


ew. 9G 4 
oa “AIS n . ° 1 
APS ieg Ct at all bright if the same unsafe methods and procedures 


a 
r 
an 


3 


a 


Google 


im 


eu 


5 a.ways present in every co 


MING PIRES 


tne hivhly combustible nature of coal, timber, explosives, 
als 1 iv ere 


87 it in coal riines, the potential hazard of 


ae 
Cc) 
& 
n 
Ls 
wo 
t--’ 
t-—- 
Be 
7 
O 
| 


lmins, even wnen the mine is classed 
_ spor wet and whether it is ae or so-called nongassy. Some coals, 
a sod : = 


“recena aya: caus 


e 


we 


nconaitions and create a serious hazard; however, the igni- 
roan 2 most mine firés 


er materiais found or used in mines ignite spontaneously 


are elec eericny: explosives, and 
ite ever-present fire hazards, the mines of the United 


Dip 
tse, chs. Desti 


uu, ? 


2 * deen fortunate during the past decade in that they have not 


~~ a fire re caused very large loss of life; however, a number 
3 have irnyoly 


: ecnsiderable rroperty damage. Although much can 
eee, rreyant : 


Ae 
4 


mine fires, some companies still employ methods or 
a SETI inat have caused and probably will continue to cause fires in 
“Ins St eeenas 


2»&J ov - 


inciude the use of black powder and fuse; shipshod 
Seas 15 mn: Nees aba ar 


oy 


one gS 


~ in of 15 Jv men, Wwe 


ieee coor rere handied quietly and not reported to the Bureau of Mines, 
; “mar! Dub 


Peememer T 3 
ames oy 


os 
a 


Soe Ven ee and Wtah. The 21 


, 26ING, anc Maintaining -Ciecirical equipment, use 
HLS S159: ane and employment of numerous other loos 


36, unsate, 
“date minins equiprnent, methods, and practices. 


arin the Last fiscal year 21 cval-mine fires, which resulted in 


re calied to the attention of the Bureau of Mines. 
tothers were detected and extineuished promptly without much 


lic, or even State ins: pection forces. Six fires were 
“das Lavin Occurred in non-coai mines. 
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SUMMARY 


_ 1. It is interesting to note that of the 28 major coal-mine-fire 
".53fters, with a total of 594 fatalities since 1900, only 7 (with 57 deaths) 
Nurréa since 1921, and that no major coal-mine fires occurred in the 
- Lita States from 1928 to 1983, inclusive. Three major fires have oc- 
fired duriue the past 2 years; during the fiscal year 1948, a fire ina 
7 St. Virsinia mine resulted in 13 deaths, and in 1942, 10 were killed in 
ee in Colorado and 5 in a fire in Pennsylvania. If the necessary pre- 
RS Gre not taken, coal-mine fires may be a great potential hazard 
va ey Jeonardize the lives of many men, not only those who are cut off 
-“™ Scape but also those engaged in fighting the fire. The action of 
aad “Ificiais during several fires of the past few years clearly indicates 
ADE 1 xnowledge as to procedure in controlling such fires and an appar- 
sincifsrence to the hazards resvlting from them. Every mine should 
. -Tevided with ample fire-fighting material placed at strategic places 
= es “Ine, and officieis should be instructed in the proper procedure to 
~---W In Case of fire. 
._. £1 The decrease in frequency and severity of expiosions in the 
on lates during the past 30 years has been encouraging. The record 
7 "3 Uscal year 1989 was the best in the history of coal mining since 


an wey 
ee 


~ Fears amajor industry; however, the increase in frequency and sever- 
a + SKELO sions during the past 4 years has caused great concern to those 
“Sit free ee to prevent such disasters. Most coal-mine explosions 
a ts 2 Taman failure by men or management to take the precautions 
tens rhs or ce snould know, are necessary to prevent such 
a ee = failure to Know those precautions unquestionably is 
ge a the desirable precautions have been given much 

™ (he past two decades. 
tert, S18 past 3 years have shown a noteworthy increase in nurnber of 
Tate Win by ciectricity, open lights, and smoking, which mignt 
~-228 oxterg t} cs demand for grv2ter production, managements, and to 
~3 288 of bien MOT KerS: have neglected to take proper precautions In 
2 Workars oe In the practice of Smoking underground, 
_ChSe it has nd officials are definitely responsibie; the management, 
3 Workeng ook exercised the right kind or amount of discipline, and 
nny to Se they have allowed feilow workers who persist in 
“Sruch g. “form what is essentially a criminal act in any coal mine, 
td be Dr SOnditions are almost certain to be so hazardous that smoking 
Eten Lbited if the lives of the workers and the property of the 

Te to be adequately safeguarded. 
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Some of the sa:ient noints proucht out by the Bureau of Mines in 
its study of expinsions and toes in the United States during th? fiscal 
year ended jJune.cO; 1945, are: 


1. Thirty-two exrlosions, ail but two in bittrnincous-ccal mines 
were studied, as arairst 42 explosicns in 1942 and an average se CaS 3 
explosions a year during the previous 14 y2ars. This is an increase ci 
about 45 percent over the previous year and about 27 percent over the 
average for the rreceding 14 years. | 


2. Coal-mine exrlosions resuited in the loss of 162 lives during 
tne fiscal year 1943, comvared with a loss of the same number the cre- 
vious year and an averare cf 115 lives in the previcus 14 years. The 
arithracite mines of Pennsylvania, which empiey about 100,000 men and 
prodice 50 to CO riillion tens of coal (much of it from mines that are 
decidedly sassy and difficult to ventilate), had only two expiosions, with 
no deaths, last year, and have operated] for more tlian 5 years without a 
major explosion disaster. 


3. The five major ex:losions dvring the rast fiscai year caused 
lé2 deaths, compared with seven maicr explosions with 125 deatns in 
1942. Of the five major exrlosions in 1948, all but one occurred in mine: 
that were wholly or partly mecnanized. One of the mines in which majer 
explosions cccurred was renorted to have been reck-dusted, (12 fatelitie: 
two were reported to have been only partly rock-dusted, (20 fatalities), 
and two had no rock dust, (64 fatalities). Ilad proper reck-dusting to rre 
vent proragation of exniosions been in effect at all of these mines , the 
death toll undouttedly weouid have been reduced greatly, and nossit iy one 
or more of the exciosions could have toen prevented. Failure to rcecs- 
dust a mine adequately igs absolutely inexcusatic, as rock-dusting is re- 
latively inexpensive and, if kept up to stand ‘ard, is almost certain to pr 
vent screading of explosions. It is significant to ncte that in the 2s 
bituminous mines in which expicsions occurred during the year, eight 
(with five fatalities) occurred in rock-dusted mines, and 15 (with 104 
fatalities) occurred in mines with no rock dust. Including both major 
and rminor explosions occurring sundaes the year, 9 occurred in reck-dust 
mines, with an average cf 1.44 deetns per Sinlosion: 7 occurred: in par, 
rock-dusted mines, with an avera ye of 4.48 deaths per explosicn, wherea 
17 occurred in non-rock-dusted mines, uate an averace of 6.12 deaths 
per explosion. No deaths resulted from 5 of the Beolee iene in rock-dusts 
mines, from 2 of the explosions in ee rock--dusted niines, and frem¢ 
the eioesions in non-rock-diusted mines. 


4. leven exvicsions occurred in open-lirht mines, compared 
With 0 in 1942 and an averare of €.% in the preceding 14 years; 17 were 
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2 0.9S82d-licht oo compared with a like number in 1942 and an average 
< in the preceding 14 years. In the fiscal year 1948, as in former 

of the explosions in closed-light mines were caused by oven 

ucn as matches and carbide lamps, and the misuse of flam: 

-y damps. No explosions were reported to have been caused by smoxing 

ngt we year. Almost every year at least one explosion is caused by 

S: - ‘Hrers or officials attempting to relight their flame safety lamps 

“wi matches, Although no explosions resulted from this cause during 

“Fast year, one explesion, with one death, resulted when a flame safety 

ag in the presence of gas, was held in front of a jet of compressed air. 

“2xXbi0Sion in a closed-light mine was caused by a match used to light 

a. wine explosions during the past year, resulting in 89 deaths, were 

“52d by gas ignitions by carbide lamps. This is an explosion cause in 

“ah both workers and management are at fault, as both know, or should 

ee) at the use of open lights in any mine, especially coal mines, is 

LET IOUS | 


0. Nineteen expiosions, ca using 66 deaths, were of electrical origin, 

jas 2d with 14 such ohne and 133 deaths in the previous year and 
"ace of 11 explosions and 69 deaths for the preceding 14 years. As 

US:Y Pointed out, the greatly increased use of electricity, with the 

ssarily sreater amount of wiring, trailing cables, and other accesso- 

o — “Luitiniied the hazard of electrical ignitions, largely because 

“ cas ea fais Sal gis is i nesiety at or near face regions, where Sees 


oper eee reneren of sere ee and difficulty in sae ale 

aes nt of Cabies and repair parts, the electrical ienition hazard is 

: = in 4S than it would be under normal conditions. In view of this, 

= nitions af for both the worker and the supervisor to exercise greater 
nd ta see that gas and dust are not permitted to accumulate. 


6 
vty “es the . nt ©xplosions, with no deaths, were caused by explosives 
“ths in 1840 ~2l year 1943, compared with two such explosions and two 
a - pracags Bee an average of 3.7 explosions and 22.6 deaths annually 

SP jr erany 14 years. The use OF dynarnite or black blasting powder, 
“ligne cap tt or peli at form, in coal mines 1s a definite violation OF 

“fs brobih: ite © mining practice and will ccontinue to take lives until its 
sets ‘ai “a by law or is abandoned voluntarily. Carelessness in the 
= ‘asters y Ne permissible explosives also is almost certain to result 
ma Gall act, carelessness in Storage and use of explosives 1s now 
“SONS iy = been flagrant in and around coal mines; and here, again, 


ity rests jointly with workers and management. 


ie e 
Wzhyp t “1© explosions that occurred during the past fiscal year, 29 
the. Nave been initiated by ignition of gas and three by ignition 
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of coal dust. In alsmot all of the explosions initiated by ignition by gas, 
it was indicated that the ventilating current had been interrupted or was 
inadequate, cr it was not directed prererly; in one or more instances it 
was indicated that inspeectinns had becn inadequate, and that the hazard 
of gas had been ignored. 


Five of the explesicns occurred in so-called nonrassy mines; as 
has been the case scores ot times in the past, the occurrence of these 
five explosions in so-cailed nongassy or slightiy gassy rnines indicates 
that all coal mines are pctentially gassy or may become so unexnected.y, 
The mining laws cf some States arc inadequate with respect to classifice- 
tion of mings as gassy or nongassy, and as a result many mines are 
operated on a noneassy basis when it is known that they are in fact gassy, 
in that explosive gas is known to be given off in them. In several instanc: 
the miners have resisted the introduction of permissible electric lamps 
and oprose or violate rules to prohibit smoking in the beef that the in- 
troduction of sich equipment and compliance witn a nonsmoking rule 
would cause the operator to relax maintenance of adequate ventiiation. 
Flirnination of all possible sourczs of flame is necessary to prevent ig- 
nition of gas, and resistance on the part of miners to eliminate any seurc 
of flame does not earpear to be well-founded; the logical procedure would 
seem to be to insist upon adequate ventilation and simultaneously take 
suitabie measures to eliminate all sources of ignition. 


Three dust expiosions during the year were causcd by blown-out 
shots. Many cxplosions have resulted frorn blewn-out shots in the nasi, 
which were the result of poor practice or to the use of nonpermissinle 
explosives. | | : 


The rapid extraction of coal by multipic-shift mechanical mining 
undoubtedly is responsible for greater iiberation of cases, as well as cm 
tributing to the release of creatly incrcascd quantities of dust. ‘Tuis con 
dition demands better ventilation, more frequent inspections, and more 4 
tention to the ventilation system in general. The speed with which mecn- 
anical operations are prcesecuted, and the tendency of crews and forernen 
on one shift to leave necessary revairs for the following shift, or to post 
pone repairs or replacements until forced to take action, are not conduc: 
to good maintenance and certainly are highly detrimental to safety. One 
of the common hazards of multiple-shift mechanical mining is the harac: 
manner in wnicn cable splices are made and maintained in many mines, 
this slipshod procedure induces nurnerous hazards, such as contact clk: 
trocution, the relcase of stray currents likely to precipitate premature 
blasting or misfires, as well as the rossibility of causing arcs or sparss 
likely to ignite gas or dust. 
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“cations are not being taken to prevent the spread of explosions, one 
“c Simplest, most effective, and least expensive of which is 
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J. Tho 82 explosions and 152 deaths during tne past fiscal year oc- 
In 13 States, and 13 other coal-producing States had no known 
reese OliOTs, 


- -Q. The facts brought out by a study of the explosions that occurred 
ci "> the past year stress the importance of allaying coal dust at its 
| Miecnanical mining of coal naturally produces much more fine 
~ ae. than hand-loading methods, hence the need for aliaying the dust 
“Source is greater. Fine coal dust is both an explosion and a 
~wlt hazard, and every feasible precaution should be taken to suppress 
ee ba Source, 
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The undesirability of using main haulageways as return air- 
acain dermonstrated after at least one explosion during the year. 
> insta 


hee, 6 men were asphyxiated when they attempted to escape 
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Ss Main haulageway, which was the return airway, and rescue 
Mit = 74 

~*<TY Work was delayed and made unduly burdensome because of 
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kK dust was used in 11 of the 32 rnines in which explosions 

Ng the past year, but in only a few of these so-called rock- 
2da sincere effort been rnade to do a good job. The in- 
Urdber of major expiosions during the past several years 
“NCe of the inadequacy of rock-dusting practice in the eval 
United States. 
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26 fires and 21 deaths in 1942 and an average of 
.6 deaths annually for the preceding 13 years. 
14, 


ys eee COE 
“gin, he 27 fires that occurred during the year,-.6 were of electri- 
Elena, “2s caused by explosives, and 20 were of unknown or 

S origin; 21 were in coal mines and 6 were in metal mines. 
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lo. Altiouzh the frequency of mine fires his remained almost 
constant during tne vast few years, the severity of such fires has in- 
creased considerably. This fact snould serve as 4 warniag that in addi- 
tion to causi:g iuss of life, fires usually cause heavy pronerty damage 
and almost invaryicbhly require considerable eae effort in ex- 
tinguishment or control. The potential hazard of fire in any mine is 
always serious, especially in coal mines, because <= fire can precipitate 
an explosion, Tae definite fire hazard that exists in virtually all mines 
should be recognized, and plans should be placed in effect to handle them 
quickly and cufely if or wher they occur. 


CONCLUSIONS 


This circular was cuniviled in essentially the same manner as were 
those of previous years (see Information Circular 3178, 6419, 6540, 6¢20, 
6761, 6619, 62°C, 6927, S986, 7048, 7692, 7136, ard 7208) and embodies 
only facts reveaied py studies of field ernployees cf the Health and Safety 
oervice of the Bureau of Mines. The Eureau of Mines attempts to cbtain 
information conc:rning every explosion and most of the fires in mines ot 
tne United States, althougn some of the less destructive fires may not 
nave been brought to its attention early enough to permit investigation. 
However, the Bureau rarely fails to obtain fairly complete details of 
mine explosions ia which more than one life has been lost or in which 
considerable prorerty has been damaged; therefore, the data in these 
publications are relatively complete. | 


In some inetances, the available information on mine fires is not as 
complete as thai on explosions, as scores of fires undoubtedly occur every 
year in coal and metal mines, unknown to the Bureau of Mines or even 
the State inspecczicn force. Mine fires occur almcst daily in some coal 
mines, particuleaziv at shot-firing time, where black blasting powder or 
dynamite 1s used cr where the coal fires spontancously; moreover, fires 
of electrical orizin and trunse caused by open lights are by no means 
uncornamon in metal mines. 


A study of available <iata on mine explosions in the United States 
during the vast 16 years raveals an encouraging reduction in the frequency 
and severity of such disasters untii 1940; however, the record has not beer 
so encouraging during the past 4 years. Explosicns in mines in the Unites 
otates have resiuted in an everage of 120 fatalities annually during the 
past 15 years, compared with 1o2 fatalities in 1943 and 1942, 158 in 1941, 
and 206 in 1949, 


The undue prevalence of major explosions during the past 4 years 
indicates a lack of prover precautions on the part of coal-mining peonle 
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“sPevert exrlosions. Four of the five maicr explosions in 1948 occurred 
“2chanized mines. In four of the expliasions, in which 122 were kitled, 
“ate city is believed to have been the initiating cause, and in the other, 
“Wks Td were idiled, an open carbide lieht is believed to have been 
“weTnsitl2, In most of the mines in which maicr explosions occurred, 
"METIS unsafe mractices were foliowed; some evidently were the re- 
oiefa lack of resnect for the hazara of ras, and others were due to 
eel of necessary safety measures, such as the clirnination of sources 
“t tuition of gas or dust. 
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a more rayid extracticn of coal with mechanical methods calls 
ten greatar ventilating efficiency, and unless ventilation is raain- 
S5 that enourh fresh air reaches ail working faces to dilute the 
| cy~.osions are certain to continve to occur. In nearly every 
“Ence of explosions initiated by ienitions of cas, sorne deficiency in 
“ataten ras comme to Hight. Consequently, ventilation must be made 
oe - Stective, and greater vicilance must be mainteined in tne detection 
eae ah poner or neutralizing dust, 2s well as in the elimina- 
23 lenition azoneles. Many explosions result direcily or oy 
— eiaases s or infraction of rules by emrloyees; therefore, th 
Mi Sein cf exp:osions is the resnonsibility not only of mar oo eae 
"SS we Workers as well. Ivresnective of responsibil! in2 serious- 
oo “Ethe situation broveht about by the very bad coal-mine oo osion 
emia ie past 4 years cannot be questioned. The ar MG 10 Creater 
as _ rola tne existence of adverse working conditions ovine to the 
hi Bee oe ereater vigilance by the workers, the manavernent, and 
wee @scutles inte =ret sted in mine safety if the number and severity of 
al-rirs sama s to be reduced to a reasonably tow tiniinuin. 
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